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consecutively gripping the object, conveyed by the ?rst 
conveyor. The objects are transported to a second con 
veyor, and placed on vthe second conveyor without 
altering the orientation of the object with respect to the 
?rst conveyor. The operating radius between the center 
of the rotary plate and the carriers is variable. 
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ROTATING TRANSPORT APPARATUS 

BACKGROUND OF THE INVENTION 

l. Field of the Invention . 
The present invention relates to an apparatus for 

transporting objects from one location to another. More 
particularly, the invention relates to a rotating transport 
apparatus for transporting ?at and rectangular objects, 
from a ?rst input conveyor to a second output con 
veyor. The rotating transport apparatus has a rotary 
plate, which extends at least partially over the ?rst and 
second conveyors. Carriers are mounted beneath the 
rotary plate in regular intervals along the periphery of 
the rotary plate. The carriers consecutively grip the 
objects conveyed by the ?rst input conveyor, transport 
the objects and place the objects on the second output 
conveyor, with or without altering the orientation of 
the objects with respect to the ?rst conveyor. 

2. The Prior Art 
Devices are known for transporting objects from a 

?rst conveyor to a second conveyor, where the convey 
ors are oriented at an angle of 90 degrees to each other. 
Such devices, for example, are located downstream of 
machines which manufacture sanitary napkins. These 
devices, for example, transport the objects from the 
manufacturing machine to the often-trailing packing 
machine. In the past, it was customary to have the sani 
tary napkins run against an impact buffer to bring them 
to a standstill. The sanitary napkins were then acceler 
ated in the new direction. This method results in delays, 
and subjects the objects to high acceleration forces, if 
fast running machines are utilized. This can lead to 
permanent deformation of the sanitary napkins. There» 
fore it is desirable to reduce the acceleration forces 
experienced by the objects. 
An arrangement is known for the production of tow‘ 

els which are layered on top of each other, for example, 
paper towels, consisting of several clamping claws 
which rotate around a common point of rotation. The 
clamping claws are attached to and guided by levers 
along a curved track to perform oppositely directed 
rotary movement. Although the hand towels are being 
de?ected by 90 degrees, the orientation of their longitu‘ 
dinal axis is not altered. 
When producing and processing these towel layers, 

certain standards relating to towels are utilized. There 
fore, this known arrangement is only applicable for a 
certain working speed. In contrast, sanitary napkins are 
produced by different standards. It is desirable to have 
an apparatus which is capable of processing singly 
packed, folded sanitary napkins. This broad range of 
functions results in great deviations in the reciprocal 
intervals and in the feeding speed of the sanitary nap 
kins. The proposed apparatus should receive the sani 
tary napkins from an input conveyor as smoothly as 
possible, i.e. without acceleration or hesitation, trans 
port them in an arc and surrender them to an output 
conveyor. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
overcome the drawbacks of the prior art, and to pro 
vide an apparatus for smoothly transporting objects, 
such as flat or rectangular objects, from a ?rst conveyor 
to a second conveyor. 
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2 
It is a further object of the present invention to pro 

vide an apparatus which has a broad range of adjust 
ments in the speed of operation. 

It is still a further object of the present invention, to 
provide an apparatus which can control the orientation 
of objects as they are moved from the ?rst conveyor to 
the second conveyor. 
These and other related objects are achieved by a 

rotating transport apparatus for transporting objects 
from a ?rst conveyor to a second conveyor, each con‘ 
veyor having a longitudinally extending central axis. 
The apparatus includes a swivel arm with an axis and a 
rotary plate, rotatably mounted on the swivel arm axis, 
which extends at least partially over the ?rst and second 
conveyors. Drive means are provided for rotating the 
rotary plate. A plurality of carriers are rotatably 
mounted beneath the rotary plate in regular intervals 
along the periphery of the rotary plate. The carriers are 
equipped with gripping means and counter rotation 
means for consecutively gripping the objects conveyed 
by the ?rst conveyor, transporting the objects and plac 
ing the objects on the second conveyor. In a ?rst em 
bodiment, the objects are transported from one con 
veyor to the other, without altering their orientation 
with respect to the ?rst conveyor. 
The prior art problem, which is solved by the present 

invention is based upon having the operating radius 
between the center of the rotary plate and each of the 
plurality of carriers as being variable. 
The position of the swivel arm axis along a line which 

bisects the angle formed by the central axes of the con 
veyors, is changeable. The swivel arrn axis, further 
more, is movable and/or swingable along the line which 
bisects the angle formed by the central axes of the con 
veyors. The axes of the conveyor are preferably ori 
ented 90 degrees from each other. 
The rotary plate includes a plurality of straight 

grooves, each of which extends from a point at the 
periphery of the rotary plate in a straight line towards 
the center of the rotary plate. The plurality of carriers 
are slidably mounted within the plurality of straight 
grooves. The apparatus further includes at least one 
cover disk concentrically and rotatably mounted on the 
rotary plate, having a plurality of spiral grooves. Each 
of these spiral grooves extends from a point at the pe 
riphery of the cover disk in a spiral path generally 
towards the center of the cover disk. The straight 
grooves and spiral grooves intersect in the area of the 
carriers, whereas rotation of the cover disk, with re 
spect to the rotary plate, alters the intersection of the 
grooves and slides, the carriers along the straight 
grooves to vary the operating radius. Varying the oper 
ating radius, alters the linear speed of the carriers so that 
the linear speed can be matched to the speed of the ?rst 
conveyor. The gripping means include variable suction 
means for gripping, transporting and placing the ob 
jects. 

In a second embodiment of the rotating transport 
apparatus, the objects are transported from a ?rst con 
veyor to a second conveyor, without the presence of 
counter-rotation means. Thus, the objects are rotated 90 
degrees with the respect to the ?rst conveyor, as they 
are transported between the conveyors. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and features of the present invention 
will become apparent from the following detailed de 
scription considered in connection with the accompa 
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nying drawing which discloses two embodiments of the 
present invention. It should be understood, however, 
that the drawing is designed for the purpose of illustra 
tion only and not as a de?nition of the limits of the 
invention. 

In the drawing, wherein similar reference characters 
denote similar elements throughout the several views: 
FIG. 1 is a top plan view of a rotating transport appa 

ratus according to the invention; 
FIG. 2 is a side elevational view of the apparatus 

according to FIG. 1; . > 

FIG. 3 is a top plan view showing the range of set 
tings of the device; 
FIG. 4 is a schematic top plan view of the rotary plate 

of the apparatus; 
FIG. 5 is a schematic top plan view of a second em 

bodiment of the rotary plate. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring now to the drawings and particular FIG. 1, 
there is shown a rotating transport apparatus with a 
rotating or rotary plate 3, arranged between an input 
conveyor 1 and an output conveyor 2. More speci? 
cally, rotating plate 3 is located at the end of input 
conveyor 1 and at the beginning of output conveyor 2. 
Input conveyor 1 is oriented at 90 degrees from output 
conveyor 2. The rotating transport apparatus moves 
items from input conveyor 1, for example, sanitary nap 
kins 4, to output conveyor 2. 
As can be seen in FIGS. 4 and 5, sanitary napkins 4 

arrive on input conveyor 1, with their longitudinal axis 
aligned with the axis of input conveyor 1. As shown in 
FIG. 4, sanitary napkins 4 are transported to output 
conveyor 2 with the longitudinal axis of sanitary nap 
kins 4, aligned perpendicular to the axis of output con 
veyor 2. Alternatively, as shown in FIG. 5, sanitary 
napkins 4 are transported to output conveyor 2, with 
their longitudinal axis aligned with the axis of output 
conveyor 2. In the embodiment, according to FIG. 4, 
sanitary napkins 4 are rotated back against the direction 
of rotation of rotary plate 3, as it is being transported 
from input conveyor 1 to output conveyor 2. Arrow 4a 
shows a 90° clockwise rotation of sanitary napkin 4, as 
rotary plate 3 rotates 90° counter-clockwise in the di 
rection of arrow 30. In the embodiment of FIG. 5, sani 
tary napkin 4 is rotated 90° counter-clockwise in direc 
tion 30 without a compensating counter-rotation. 
As can be seen in FIG. 2, rotary plate 3 is mounted on 

turning axis 5. Rotary plate 3 has carriers 6, distributed 
evenly around its circumference, which are also rotat 
able about an axis 7. Carriers 6 make one complete 
clockwise rotation for each complete counter-clock 
wise rotation of rotary plate 3. Thus, carriers 6 always 
face the same direction, relative to conveyors 1 and 2. A 
ratchet wheel 8 is ?xably mounted on each axis 7. A 
standing ratchet wheel 10 is located in the center of 
rotary blade 3 and functions as a sun-wheel, i.e., is ?xed 
relative to conveyors 1 and 2. One or more toothed 
belts 9 and 9' connect ratchet wheels 8 to standing 
ratchet wheel 10. As rotary plate 3 spins in the counter 
clockwise direction, standing ratchet wheel 10 and belts 
9, 9' rotate ratchet wheels 8, and carriers 6 in the clock 
wise direction. Thus, carriers 6 always face the same 
direction relative to conveyors 1 and 2. The number of 
teeth in standing ratchet wheel 10 is the same as the 
number of teeth on ratchet wheel 8. Each counter 
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clockwise rotation of rotary plate 3 causes a complete 
clockwise revolution of carrier 6. 

In a preferred embodiment of the invention carriers 6 
are combined in groups, each group being propelled by 
a single toothed belt. For example, toothed belt 9 may 
operate three carriers on one half of the rotary plate 3, 
and toothed belt 9’ may operate the remaining three 
carriers on the other side of rotary plate 3. Combining 
carriers 6 into groups reduces cost and reduces slippage 
of the toothed belt. 

Carriers 6 are formed as vacuum devices with the 
vacuum being supplied by control head 11, arranged in 
the center of rotary plate 3. Lines 12 connect control 
head 11 to the suction devices on carriers 6. 
As can be seen in FIG. 3, rotary plate 3 has straight 

grooves 14 which extend from a point near the periph 
' cry of rotary plate 3 in a straight line, towards the cen 
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ter of rotary plate 3. As seen in-FIG. 1, cover disks 15 
and 15' have matching spiral grooves 16, which extend 
from a point near the periphery of disks 15, 15', along a 
spiral course generally towards the center of disks 15, 
15'. Straight grooves 14 and spiral grooves 16 are struc 
tured so that they may overlap or intersect to provide a 
clear passage through rotary plate 3 and disks 15, 15'. 
Referring to FIG. 3, axis 7 of carriers 6 are rotatably 
mounted within housings 13, which are placed at the 
intersection of straight grooves 14 and spiral grooves 
16. Housings 13 are shown near the periphery of rotary 
plate 3 within both straight grooves 14 and spiral 
grooves 16. If disks 15, 15’ are rotated with respect to 
rotary plate 3, for example, in the clockwise direction, 
housings 13, axis 7 and carriers 6 would be guided along 
straight grooves 14 towards the center of rotary plate 3. 
In this manner, the operating radius R of carriers 6, may 
be altered. 
FIG. 3 shows rotary plate 3 with the largest possible 

operating radius R. The smallest possible operating 
radius R’ is also indicated, however, it originates from a 
central point M’, displaced with respect to central point 
M. As the operating radius decreases, central point M 
must be moved forward to central point M’, so that 
carriers 6 remain centered above both conveyors 1 and 
2. All central points between M and M’ lie on the angle 
bisector of the right angle, which is de?ned by the 
longitudinal axes of conveyors l and 2. Movement of 
the central point between M and M’ allows carriers 6 to 
lie above the central axis of the conveyors, independent 
from the operating radius. 
As seen in FIG. 2, rotary plate can be moved from 

central point M to M’ by swivel arm 17, which has 
turning axis 5 mounted on one end thereof. As can be 
seen in FIGS. 1 and 2, swivel arm '17 pivots around an 
axis 18. Although motion around axis 18 is arcuate, and 
not exactly straight, the deviation from line M-M' as 
shown in FIG. 3 is so small, that the operation of the 
device is not affected The minor phase displacement 
between rotary plate 3 and input conveyor 1 can be 
compensated for by engagement of a differential gear 
19, as seen in FIG. 1, located in the drive train of rotary 
plate 3. 
The device can be adjusted to a new setting as fol 

lows. The speed at which sanitary napkins 4 will be 
processed is generally based on the number of carriers 
6, which are arranged on rotary plate 3. For example, if 
rotary plate 3 operates at a set speed, of one rotation per 
second utilizing four carriers, it will result in four sani 
tary napkins transferred per second, whereas the use of 
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six carriers would result in six sanitary napkins being 
transferred per second. 

Next, operating radius R is adjusted so that the speed 
of rotation or linear speed of carriers 6 is identical with 
the speed of input conveyor 1. For example, if rotary 
plate 3 rotates at a fixed speed, the linear speed of carri 
ers 6 can be adjusted based on their distance from cen 
tral point M. If carrier 6 is closer to central point M, it 
will have a slower linear speed than if carriers 6 are 
farther from central point M, i.e. towards the periphery 
of rotary plate 3. As can be seen in FIG. 2, swivel arm 
17 is then adjusted, so that carriers 6 lie directly above 
the central axis of sanitary napkins 4, arriving on input 
conveyor 1. Finally, differential gear 19 is adjusted, so 
that the phase of rotary plate 3 matches that of input 
conveyor 1, so that carriers 6 grasp the middle of sani 
tary napkins 4. 
As can be seen in FIG. 2, input conveyor 1 slopes 

upward in the vicinity of rotary plate 3. As the sanitary 
napkins approach carrier 6, the vacuum at carrier 6 
grasps sanitary napkins 4 at a speed of several hundred 
per minute. Sanitary napkins 4 are then deposited onto 
output conveyor 2, without undergoing a change in 
their speed. As sanitary napkins 4 are transferred from 
input conveyor 1 to output conveyor 2, they are rotated 
in the opposite direction of rotation of rotary plate 3, as 
described earlier. In this manner, sanitary napkins 4 
retain their original orientation as they are moved to 
output conveyor 2. The speed of output conveyor 2 can 
be freely chosen from a wide range of speeds. 
For the most part, the speed of output conveyor 2 is 

slower than the speed of input conveyor 1, whereby a 
smaller distance between the center lines of sanitary 
napkins 4 is achieved on output conveyor 2. As can be 
seen in FIG. 3, the sanitary napkins 4 on output con 
veyor 2, are aligned transverse to each other, and have 
a closer spacing than on input conveyor 1. This con?gu 
ration is advantageous, for example, for a packing ma 
chine, which follows output conveyor 2. Distance X 
and distance Y denote the largest and smallest distances 
between the center points of sanitary napkins 4, as they 
arrive on input conveyor 1. X" and Y" refer to the arcs 
which correspond to operating radius R and R’, respec 
tively. Distance X1 and Y1 refers to the range of dis 
tances between center points of adjacent sanitary nap 
kins 4 on output conveyor 2. 

Sanitary napkins 4 arrive on conveyor 1, having a' 
distance between center points X, they then travel 
along arc X" and are deposited on output conveyor 2, 
having a distance X1 between respective center points. 
Similarly, sanitary napkins 4, which arrive on input 
conveyor 1 having a distance between center points Y, 
travel along arc Y" and have a distance Y1 between 
their center points on output conveyor 2. As noted 
earlier, the linear speed of carriers 6 is the same as the 
speed of input conveyor 1, i.e. the distance between the 
center points of sanitary napkins 4 is not affected by 
carriers 6. However, since output conveyor 2 runs 
slower than input conveyor 1, the distance X1 or Y1 
between center points is changed and is smaller than the 
distance X or Y between center points. 
The number of rotation of carriers 6 relative to rotary 

plate 3 can be freely chosen by selecting a different 
number of teeth on ratchet wheels 8 and 10. It is also 
possible to reverse the direction of rotation of carrier 6, 
by reversing the direction belts 9 and 9'. For example, in 
FIGS. 3 and 4, carriers 6 rotate sanitary napkins 4, 90 
degrees clockwise, as rotary plate 3 rotates them 90 
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degrees counter-clockwise. These two opposite 90 de 
gree rotations compensate for each other so that sani 
tary napkins 4 maintain the same orientation with re 
spect to conveyors 1 and 2. It is also possible to have 
objects arrive on input conveyor 1, with their longitudi 
nal axis aligned with the longitudinal axis of input con 
veyor 1, and have them depart with their longitudinal 
axis aligned with the longitudinal axis of output con 
veyor 2 as shown in FIG. S._ This arrangement is suit 
able for the simple rerouting of objects. This can be 
accomplished by interrupting the drive of carrier 6, or 
by having ratchet wheel 10 rotate along with rotary 
plate 3. 
While several embodiments of the present invention 

have been shown and described, it is to be understood 
that many changes and modifications may be made 

' thereunto without departing from the spirit and scope 
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of the invention as defined in the appended claims. 
What is claimed is: 
1. A rotating transport apparatus for transporting 

objects from a ?rst conveyor to a second conveyor, 
each conveyor having a longitudinally extending cen 
tral axis, comprising: 

a swivel arm with an axis; 
a rotary plate rotatably mounted on said swivel arm 

axis and extending at least partially over the first 
and second conveyors; 

drive means for rotating said rotary plate; and 
a plurality of carriers rotatably mounted beneath said 

rotary plate in regular intervals along the periphery 
of said rotary plate, said plurality of carriers having 
gripping means and counter-rotation means for 
consecutively gripping the objects conveyed by 
the ?rst conveyor, transporting the objects and 
placing the objects on the second conveyor with 
out altering the orientation of the object with re 
spect to the ?rst conveyor, wherein the operating 
radius between the center of said rotary plate and 
each of said plurality of carriers is variable. 

2. The rotating transport apparatus according to 
claim 1, wherein the position of said swivel arm axis 
along a line which bisects the angle formed by the cen 
tral axes of the conveyors is changeable. 

3. The rotating transport apparatus according to 
claim 2, wherein said swivel arm axis is movable along 
the line which bisects the angle formed by the central 
axes of the conveyors. 

4. The rotating transport apparatus according to 
claim 2, wherein said swivel arm axis is swingable along 
the line which bisects the angle formed by the central 
axes of the conveyors. 

5. The rotating transport apparatus according to 
claim 2, wherein the axes of the conveyors are oriented 
90 degrees from each other. 

6. The rotating transport apparatus according to 
claim 1, wherein said rotary plate includes a plurality of 
straight grooves, each of which extends from a point at 
the periphery of said rotary plate in a straight line 
towards the center of said rotary plate, wherein said 
plurality of carriers are slidably mounted within the 
plurality of grooves. 

7. The rotating transport apparatus according to 
claim 6, additionally comprising at least one cover disk, 
concentrically and rotatably mounted on said rotary 
plate, having a plurality of spiral grooves, each of 
which extends from a point at the periphery of said at 
least one cover disk in a spiral path, generally towards 
the center of said at least one ‘cover disk, the plurality of 
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straight grooves and spiral grooves intersect in the area 
of said plurality of carriers, whereas rotation of said at 
least one cover disk with respect to said rotary plate 
alters the intersection of the grooves and slides said 
plurality of carriers along the plurality of straight 
grooves to vary the operating radius. 

8. The rotating transport apparatus according to 
claim 7, wherein varying the operating radius alters the 
linear speed of said plurality of carriers, so that the 
linear speed can be matched to the speed of the ?rst 
conveyor. 

9. The rotating transport apparatus according to 
claim 1, wherein said gripping means include variable 
suction means for gripping, tansporting and placing the 
objects. 

10. The rotating transport apparatus according to 
claim 1, wherein said counter-rotation means include a 
carrier axis, a ratchet wheel ?xably mounted to said 
carrier axis and a sun wheel mounted on said swivel arm 
axis, which does not rotate relative to the ?rst con 
veyor, and a belt which connects said ratchet wheel to 
said sun wheel, so that as said rotary plate spins in a 

20 

25 

35 

45 

50 

55 

65 

8 
counter-clockwise direction, said standing wheel, said 
belt and said ratchet wheels rotate said carriers in a 
clockwise direction. 

11. A rotating transport apparatus for transporting 
objects from a ?rst conveyor to a second conveyor, 
each conveyor having a longitudinally extending cen 
tral axis, comprising: 

a swivel arm with an axis; 
a rotary plate rotatably mounted on said swivel arm 

axis and extending at least partially over the ?rst 
and second conveyors; 

drive means for rotating said rotary plate; and 
a plurality of carriers ?xably mounted beneath said 

rotary plate in regular intervals along the periphery 
of said rotary plate, said plurality of carriers having 
gripping means for consecutively gripping the ob 
jects conveyed by the ?rst conveyor, transporting 
the objects and placing the objects on the second 
conveyor, wherein the operating radius between 
the center of said rotary plate and each of said 
plurality of carriers is variable. 
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